Abstract: A 13C-labeled docosahexaenoic acid (DHA) highly enriched with 13C atoms was prepared using the DHA-producing Thraustochytrid, Schizochytrium sp. strain N1-27. Following 115 h-cultivation with sodium acetate-1, 2-13C2 as the sole labeled carbon source, 2.53g/L total lipids were obtained from the cells. The 13C-labeled DHA ethyl ester was prepared from total lipids and fractionated to almost 100% purity with 53% recovery on HPLC. The 13C atom ratio was estimated at more than 97% from GC-MS. The productivity of labeled DHA was 0.29g/L. Other 13C-labeled fatty acids such as docosapentaenoic acid (DPA), eicosapentaenoic acid, and palmitic acid, were obtained as by-products. The present Thraustochytrid is thus shown useful for producing labeled DHA and DPA.
A DHA-producing Thraustochytrid, strain N1-27, was isolated from surface sea water around Nakaminato Bay, Ibaraki, Japan, using the pine pollen baiting method of Gaertner10). Microphotographs of the strain were takenn and assimilation of the strain was examined for some carbon sources using BIOLOG system (Biolog Inc., Hyward CA, USA)11).
Three kinds of media, G, S and labeled S, were used. Medium G consisted of 3% glucose, 0.5% yeast extract in half strength artificial sea water (Tropic Marin, Aquarientechnik, Germany). Medium S contained 3% sodium acetatee instead of 
Results and Discussion
A microphotograph of vegetative cells of strain N1-27 shows the successive binary cell division which has been observed in Schizochytrium 5). (Fig. 1) . The carbon assimilation by strain N1-27 is shown in Table 1 .
As labeled carbon sources for the organism, Clabeled sodium acetate and 13C-labeled glucose are commercially available. Strain N1-27 was preliminarily cultivated in medium S and G. Sodium acetate and glucose gave similar growth until 50 hculture time, but the former gave higher growth in the later growth phase (Fig. 2) . Glucose was not adequate as a carbon source for strain N1-27 as described above. The DHA productivity from sodium acetate was 7 times as high as that from glucose (Fig. 3) . These results indicated that sodium acetate-13C2 is preferable as a labeled carbon source for the production of labeled-DHA using Schizochytrium sp. strain N1-27. While there is little information about the biosynthesis pathway for DHA in Thraustochytrids, it is certain that the carbon chain is elongated by condensation of the C2 units, malonyl-CoA, like in the fatty acid synthesis pathway in other organisms16). In general, sodium acetate is converted to acetyl-CoA just after its incorporation into a cell, and then further converted to malonyl-CoA. Glucose, on the other hand, has to be incorporated into glycolytic pathway for it to be catabolized to acetyl-CoA. Therefore, sodium acetate seems to be more In a mass spectrum of SIMS of 13C-labeled DHA in the presence of NaCl, an ion at m/z 373 was detected and was assigned to [1322322+Na]+ (Fig. 6a) . In that of non-labeled DHA, an ion at m/z 351 was detected and was assigned to
The ratio of the labeled molecular ions was estimated by comparing the intensities of the molecular ions in Fig. 5 , according to Biemann's method20). Mole ratios of these labeled DHA, and 0.05, respectively. The average of 13C atom mole per cent in the total labeled DHA molecules was calculated as 97% from the result. Besides DHA, other 13C-labeled fatty acids, docosapentaenoic acid (22:5 (n-6), DPA), eicosapentaenoic acid (20:5 (n-3), EPA) and palmitic acid (16:0), were fractionated as by-products. The yields and purities on GLC, and 13C atom ratios of these labeled fatty acids were estimated by the same manner as described for those of DHA, and are shown in Table 3 .
While there is also a marine bacterium which produces DHA14), the productivity by the bacterium is lower than those of DHA-producing Thraustochytrids such as Schizochytrium sp. strain Table 3 Yields, Purities and 13C Atom Ratios of Labeled Fatty Acids in Labeled Medium S.
(a) (b) Fig. 6 Mass Spectra of SIMS of 13C-labeled DHA (a) and Non-labeled DHA (b). The analysis was conducted using p-nitrobenzyl alcohol as a matrix, in the presence of NaCl.
N1-27. Such Thraustochytrids are suitable organisms for producing labeled DHA, and DPA as well.
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